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For: HIGH ENERGY THERMOPLASTIC 
ELASTOMER PROPELLANT 

PRELIMINARYAMENDMENT 

Honorable Commissioner of Patents and Trademarks, 
Washington, D.C. 20231 



Dear Sir: 




Please cancel Claims 1 to 5. 



Please add the following new claims: 



6. An extruded propellant material comprising: 

a first propellant composition comprising: 

an energetic oxetane thermoplastic elastpAeric binder comprising from 
about five percent to about thirty percent^ wght, based on the total weight of 
said first propellant, and chosen fronKihe gcmip consisting of 3,3-bis-azidomethyl- 
oxetane (BAMO), 3-azidomethyl-3^m^^s4oxetane (AMMO), and combinations 
thereof, and 

a high energy explosive fiUei/domprising from about seventy percent to 
about ninety-five percent by weigi^basedLop-^;!^^ weight of said first propellant, 
and chosen from the group consj^tin^^ (CL-20), 
1,3,3-trinitroazetidine (TNAZXcyclotrimethylene trinitramine (RDX), and 
combinations thereof, 
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said first propellant composition having an impetus of at least about 
thirteen hundred joules per gram (1300 J/g) an^ a first and relatively slow bum 
rate measured at 25 kpsi; 

.a second propellant composition comprising 

an energetic oxetane thermoplastic eflastomeric binder comprising from 
about five percent to about thirty percent bjy weight, based on the total weight of 
said second propellant, and chosen from tne group consisting of 3,3-bis- 
azidomethyl-oxetane (BAMO), 3-azidon:)fethyl-3-methyloxetane (AMMO), and 
combinations thereof, and 

a high energy explosive filler coinprising from about seventy percent to 
4^ ^ about ninety-five percent by weight, barsed on the weight of said second 
I jSJ propellant, and chosen from the group/consisting of 
^Cr hexanitrohexaazaisowurtzitane (CL-iO), 1,3,3-trinitroazetidine (TNAZ), 

^ cyclotrimethylene trinitramine (RDX), and combinations thereof, 

said second propellant composition having an impetus of at least about 
thirteen hundred joules per gr^H<p007/g) and a second and relatively fast bum 
rate on the order of at leasLa^out mree times faster than said first bum rate of said 
first propellant composition, as measured at 25 kpsi. 

7. The propellant composition ofdlaim 6, further comprising an explosive plasticizer 
comprising from about four percent to about seven percent by weight, based on the 
weight of said propellant composition, and chosen from the group consisting of 1,3,3- 
trinitroazetidine (TNAZ), tmtane-trio- trinitrate (BTTN), trimethylolethane trinitrate 
(TMETN), triethylene gl/col dinity^te (TEGDN), bis,2,2-dinitropropylacetyl/bis2,2- 
dinitropropylformal (BI^PA/F), ^ethylnitratoethylnitraniin (methyl NENA), 
ethylnitratoethylnitramine (ethyl yNENA), ai:id^mbinations thereof. 

8. The propellant compositfen^cLf-eteim 6, wherein said second bum rate of said second 
propellant composition is at le^st about twenty-one inches per second (21.0 in./sec.) as 
measured at 25 kpsi. 

9. The propellant composition of claim 6, wherein said first bum rate of said first 
propellant composition is l/elow about five inches per second (5.0 in./sec.) as measured at 
25 kpsi. 

10. The propellant composition of claim 9, wherein said first bum rate of said first 
propellant compositiorr is in the range of from about four and four-tenths inches per 
second (4.4 in./sec.) ip about four and five-tenths inches per second (4.5 in./sec.) as 
measured at 25 kpsi. 



11. The propellantycomposition of claim 6, wherein said second or faster bum rate of said 
second propellantycomposition is between about three and five times faster than said first 
or slower bum race of said second propellant composition, as measured at 25 kpsi. 
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12. The propellant composition of claim 11, wHepem said second or faster bum rate of 
said second propellant composition is aboujyfou^nd^eight-tenths times faster than said 
first or slower bum rate of said second prdpellant composition, as measured at 25 kpsi. 

13. A process for the preparation of a propellant composition material, comprising the 
steps of: 

a. preparing a first pi opellant composition by: 



heating an ene 
about five percent to 2 
propellant, and chosen 
(BAMO), 3-azidomet|iyl 
temperature of about 
binder melts, and 



getic oxetane thermoplastic elastomeric binder comprising from 
30ut thirty percent by weight, based on the total weight of said first 
from the group consisting of 3,3-bis-azidomethyl-oxetane 
3-methyloxetane (AMMO), and combinations thereof, to a 
] linety-five degrees Celsius (95*^ Celsius) or until said elastomeric 



sad 



elastomeric binder a high energy explosive filler comprising 
pefrcent to about ninety-five percent by weight, based on the weight 
and chosen from the group consisting of 

(CL-20), 1,3,3-trinitroazetidine (TNAZ), 
cyclotrimethylene trinttramine (RDX), and combinations thereof, 



mixmg mto 
from about seventy 
of said first propellant 
hexanitrohexaazaisow iirtzitane 



to form a first propelldnt 
hundred joules per gnm 



cooling said fi 
degrees Celsius (55 
said first propellant o 



composition having an impetus of at least about thirteen 
(1300 J/g) and a relatively slow bum rate measured at 25 kpsi; 



)r(/pellant composition to a temperature of from about fifty-five 
rius) to about ninety-one degrees Celsius (91"* Celsius) to solidify 
ipositioj 



b. preparing a secon i propellant composition by: 

heating an em xgetic oxetane thermoplastic elastomeric binder comprising from 
about five percent to ibout thirty percent by weight, based on the total weight of said 
second propellant, and chosen from the group consisting of 3,3-bis-azidomethyl-oxetane 
(BAMO), 3-azidome;hyl-3-methyloxetane (AMMO), and combinations thereof, to a 
temperature of about ninety-five degrees Celsius (95° Celsius) or until said elastomeric 
binder melts, and 

mixing into said elastomeric binder a high energy explosive filler comprising 
from about seventy percent to about ninety-five percent by weight, based on the weight 
of said second propellant, and chosen from the group consisting of 
hexanitrohexaazaisowurtzitane (CL-20), 1,3,3-trinitroazetidine (TNAZ), 
cyclotrimethylene trinitramine (RDX), and combinations thereof, 

to form a second pnopellant composition having an impetus of at least about thirteen 
hundred joules per gram (1300 J/g) and a second and relatively fast bum rate on the order 



3 



of about three times faster 
measured at 25 kpsi; 



cooling said 
five degrees Celsius 
solidify said second 
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said first bum rate of said first propellant composition as 



ellant composition to a temperature of from about fifty- 
s) to about ninety-one degrees Celsius (9r Celsius) to 
nt composition; 



c. mixing said first(grop^ant composition and said second propellant composition, 
and extruding the q/ixture in a desired form. 

14. An extruded propellant material prepared bV the method of: 

a. preparing a first propellant composition by: 

heating an energetic oxetane thermoplastic elastomeric binder comprising from 
about five percent to about thirty percent by weight, based on the total weight of said first 
propellant, and chosen from the group corisisting of 3,3-bis-azidomethyl-oxetane 
(BAMO), 3-azidomethyl-3-methyloxetai/e (AMMO), and combinations thereof, to a 
temperature of about ninety-five degre9s Celsius (95° Celsius) or until said elastomeric 
binder melts, and 



mixing into said elastomericy 
from about seventy percent to abo 
of said first propellant, and chosej 
hexanitrohexaazaisowurtzitane (jCD 
cyclotrimethylene trinitramine 



to form a first propellant cor 
hundred joules per gram (1: 
25 kpsi; 



injl©t,a high energy explosive filler comprising 
nety-five percent by weight, based on the weight 
•om the group consisting of 

), 1,3,3-trinitroazetidine (TNAZ), 
, and combinations thereof, 

ig^n impetus of at least about thirteen 
a first and relatively slow bum rate measured at 




cooling said first propellant composition to a temperature of from about fifty-five 
degrees Celsius (55° Celsius) to about ninety-one degrees Celsius (91° Celsius) to solidify 
said first propellant composition; 

b. preparing a secorp propellant composition by: 

heating an ehergetic oxetane thermoplastic elastomeric binder comprising from 
about five percent/to about thirty percent by weight, based on the total weight of said 
second propellanc, and chosen from the group consisting of 3,3-bis-azidomethyl-oxetane 
(BAMO), 3-aziaomethyl-3-methyloxetane (AMMO), and combinations thereof, to a 
temperature oyabout ninety-five degrees Celsius (95° Celsius) or until said elastomeric 
binder melts,yand 

mipng into said elastomeric binder a high energy explosive filler comprising 
from aboj/t seventy percent to about ninety-five percent by weight, based on the weight 
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of said second propellant, and chosen from the group consisting of 
hexanitrohexaazaisowurtzitane (CL-20), 1,3,3-trinitroaz/tidine (TNAZ), 
cyclotrimethylene trinitramine (RDX), and combinatiqns thereof, 

to form a second propellant composition having an i^npetus of at least about thirteen 
hundred joules per gram (1300 J/g) and a second and relatively fast bum rate on the order 
of about three times faster than said first bum ra^of said first propellant composition, as 
measured at 25 kpsi; 



cooling said second propellant j 
five degrees Celsius (55*^ Celsius) to ; 
solidify said second propellant compos 



)mp(asition to a temperature of from about fifty- 
^tyoinety-one degrees Celsius (9r Celsius) to 
ti0n; 



c. mixing said first propellant K;o5nposition3i] 
and extmding the mixture in a desire 



said second propellant composition, 



15. The propellant compositioii of claim 14, further comprising an explosive 
plasticizer comprising from abotri four percent to about seven percent by weight, based 
on the weight of said propellanir composition, and chosen from the group consisting of 
1,3,3-trinitroazetidine (TNAZ9, butane-trio-trinitrate (BTTN), trimethylolethane trinitrate 
(TMETN), triethylene glycoJ dinitrate (TEGDN), bis,2,2-dinitropropylacetyl/bis2,2- 
dinitropropylformal (BDNPA/F), methylnitratoethylnitramine (methyl NENA), 
ethylnitratoethylnitraminer (ethyl NENA), and combinations thereof. 



REMARKS 



The claims are 6 to 15. Former claims 1 to 5 have been cancelled in favor of 
newly presented claims 6 to 15 in order to point out with greater particularity and claim 
more distinctly the subject matter which the applicants regard as their invention. It is 
submitted that the subject matter of the cancelled claims has been carried forward and 
that no new matter as been introduced. It is further submitted that the newly presented 
claims have been drafted directly from the Specification and Claims of the present 
Application as filed, and all limitations of the newly-presented claims may be found 
therein. 



In the parent application, the claims were rejected under 35 U.S.C. § 103 (a) as 
being unpatentable over Unites States Patent 5,210,153 to Manser and Miller in view of 
United States Patent 5,587,553 to Braithwaite, Lund, and Wardle, United States Patent 
5,529,649 to Lund, Highsmith, Braithwaite, and Wardle, and United States Patents 
5,690,868 and 5,716,557 to Strauss, Manning, Prezelski and Moy. It is the Examiner's 
position that the Manser and Miller reference teaches the basic invention, and that it 
would be obvious to substitute similar fillers as taught by the other references cited. 
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